ABSTRACT. Global Navigation Satellite Systems (GNSS) have an endless number of applications in industry, science, military, transportation and recreation & sports. Two systems are currently in operation namely GPS (the USA Global Positioning System) and GLONASS (the Russian GLObal NAvigation Satellite System), and a third is planned, the European satellite navigation system GALILEO. The potential performance improvements achievable through combining these systems could be significant and expectations are high. The need is inevitable to explore the future of positioning accuracy using different nominal constellations. In this research paper, Bernese 5.0 software could be modified to simulate and process GNSS observations from three different constellations (GPS, Glonass and Galileo) using different combinations. This study presents results of double-difference carrier-phase solution for five stations-network using the three constellations and different combinations.
INTRODUCTION
GNSS technology is a life need for present and future generations, with one reliable system (to some extent) "GPS", a system struggle to perform "Glonass" and a third system under developing "Galileo". The numerous GNSS dependent users are anxious to explore the future of GNSS positioning accuracy using the three constellations. The user will have the privilege of using any of the three constellations as well as different combinations.
Bernese 5.0 (Hugentobler et al., 2006) is highly acknowledged software which simulates and process GNSS observations from GPS and Glonass constellations. The software is delivered with the source code which gives the user the chance of modifying the software for further improvements. During this research, the author could modify the Bernese5.0 software to simulate and process different GNSS observations using GPS, Glonass and Galileo with different combinations of GPS/Glonass, GPS/Galileo, Galileo/Glonass and GPS/Glonass/Galileo. In this paper the Double-Difference Carrier-phase results of processing different nominal constellations are presented. Table 1 , shows parameters used for defining each nominal constellation. The paper starts with a verification study where the behaviour of the simulated GPS observations is compared with real GPS observations. This verification study will be presented to give the reader the trust in the following outputs for future combinations of constellations. 
STUDY NETWORK
The tested network consists of five stations forming two main baselines one is east-west direction and the other baseline in north-south direction. Those five stations are a part from SAPOS network in Germany. The network is under the management of IPG (Institute of Physical Geodesy, Darmstadt University, Germany). The Bernese GPS Software is a sophisticated tool meeting highest quality standards for geodetic and further applications using Global Navigation Satellite Systems (GNSS). Both of the currently active GNSS are supported: the American Global Positioning System (GPS) and the Russian Global Navigation Satellite System (GLONASS). During this research Bernese 5.0 (Hugentobler et al., 2006) software was modified to meet the requirement of this work which is the ability to generate and process GNSS observations using the three constellations GPS, Glonass and Galileo. The modifications that were introduced into the software could be summarized as follows;
Define Galileo signals (E2L1-E1, E5a, E5b, E5a+b and E6) with its frequencies. Define Galileo satellites which takes satellite ID's from (201 to 227). Define the letter (E) for Galileo observations. Increase the maximum number of files in a session from 90 to 110 Increase the maximum number of satellites in one epoch from 40 to 60 Increase the maximum number of satellites that are processed from 48 to 85 Increase the maximum number of ambiguities for one satellite in a file from 2500 to 12000 Modify the maximum number of files to be processed from 260 to 110. Modify the maximum number of stations involved from 600 to 55. Appendix (A) shows a short part of an observation file that was generated using the modified software using the three constellations GPS, Glonass and Galileo.
VERIFICATION STUDY
The behaviour of real & simulated GPS observations (using current GPS constellation) was tested to verify the study-outputs for future constellations. Both observations were processed using Double-difference Carrier-phase (DDCP). The A priori sigma carrier-phase L1&L2 values used for simulating the GPS observations are shown in Table 2 . Table 3 shows RMS error difference for DDCP coordinates for tested five stations from Simulated and real GPS observations. 
DDCP USING DIFFERENT NOMINAL CONSTELLATIONS
This study presents Double-difference Carrier Phase positioning coordinates for tested five stations using different nominal constellations with different combinations (GPS, Glonass, Galileo, GPS/Glonass, GPS/Galileo, Galileo/Glonass and GPS/Glonass/Galileo). Tables 4 to 6 show the findings of this study which give more clear understanding of the quality of each DDCP results using different constellations. 
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ANALYSIS & DISCUSSION
Analysis study has to be conducted in order to get concise understanding of the previous tests results. Tables 4 to 6 shows the findings of this analysis study which give more clear understanding of the quality of each DDCP results using different constellations. Table 3 shows the RMS difference of the DDCP coordinates using simulated GPS observations (from current constellation) and real GPS observations. The agreement is clear where the difference is no more than -0.0005 m for X, Y and Z coordinates for tested stations. For height latitude and longitude coordinates, the difference is no more than -0.0006 m respectively. This agreement proves the quality of the simulated observations using the modified software and gives the trust in other DDCP results for other tested scenarios. Table 4 gives RMS error for DDCP coordinates for tested five stations from Simulated GPS& Glonass and Galileo observations. It can be concluded that GPS and Glonass shows similar behaviour however Galileo gives better results with less RMS errors. The improvement in general is about 0.0008 m, 0.0002 m, 0.001 m for X, Y and Z coordinates while it is about 0.0012 m, 0.0002 m, 0.0002 m for height, Latitude and Longitude coordinates. Table 5 gives RMS error for DDCP coordinates for tested five stations from simulated observations using different combinations of constellations. It can be concluded that Galileo/GPS and Galileo/Glonass combinations shows similar behaviour which is better than GPS/Glonass combination behaviour. The improvement in general is about 0.0003 m, 0.0001 m, 0.0004 m for X, Y and Z coordinates while it is about 0.0004 m, 0.0001 m, 0.0001 m for height, Latitude and Longitude coordinates. Table 6 gives RMS error difference for DDCP coordinates for tested five stations from simulated observations using combined constellation GPS/Glonass/Galileo. It can be concluded that GNSS constellations combined from GPS, Glonass and Galileo offers similar behaviour to the behaviour of Galileo/GPS and Galileo/Glonass combinations which is better than GPS/Glonass combined constellation as stated before. It is worth mentioning that the combined constellation GPS/Glonass/Galileo improves the X coordinate and height by 0.0001 m better than GPS/Galileo or Galileo/Glonass behaviour.
CONCLUSIONS
This research results in modified version of Bernese 5.0 software which gives the user the ability to simulate and process GNSS observations using different constellations GPS, Glonass and Galileo as well as generation of simulated observations using different combination of the three constellations. This research tool is vital for explore the future of positioning accuracy under the presence of three fully-working constellations with many offered signals and about 75 visible satellites.
It can be concluded from the test study that Combining Galileo constellations with GPS or Glonass will yield better behaviour over other combinations (GPS/Glonass). The future of GNSS positioning accuracy is promising under the presence of three fully-working constellations where the user could use many signals, better geometry and more redundant solutions.
During this research, all the RMS errors obtained are very small; differences between the combinations tested are small due to the small size of tested network. Future tests should be made for large-scale networks consists of stations located in different countries/regions or to simulate obstructions -then the differences, probably, would be more significant and the conclusions derived -more interesting.
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